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(67 PREFACE. 


7 Precend. not to 
os ) cclebrateinchis 
place. the Me- 
2 0G oy; " Arrnny and to 
{er forth the ad 
vantages, which the Know» 
ledge of Motion affords us; 
\Flc is ſufficiently known, 

'that all the Productions , 
which come / ether from 
the Induſtry of Men,, or 
&from the Cauſes of Nature, 
T-are made no otherwiſe but 
by Motion. Sothat it is not 
_ to penetrate into 
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The Preface. | 
the Secrets.of. Nature; nor 


to ſucceed in the Invention 


and Practice of Arts, with- 
out the afliſtance of the Me- 
chanicks ,” that is j without 
the Knowledge of the 
Laws of Motion. 

Neither do I undertake 
here to go through this 
whole Subje&, It is too 
vaſt to be compriſed in ſo 
brief a Diſcourſe as this is 
intended. I have confined 
my ſelf ro what may be 
call.d the Elements of this 
Knowledge;and I inſift par- 
ticularly on conſidering the 
Communication which 15 


made of Motion in Percu/- 
foons, 'Tis 


— -— , 
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The Preface. 

'Tis true, that this Sub. 
jet hath been handled by 
very Eminene Men ;- but 1: 
take ir quite otherwiſe; in 
hand, me thinks, than they' 
have done. For;,without ma-+ 
king any particular Hypo- 


| theſes, | make it my bufineſs 
{ to ſearch in the very ſour- 
\ ces of Nature the Cauſes of 
| all che Effefts: we find''in 


Motions; and I undertake 
to givethe Demonſtrations 
of them,which, withone ſup- 
poſing any Experiment. at 
all; are-only founded npon 
incontrolable Principles of 
pure Metaphyſick.. 
The Deſign will _ 
| leſs 


The. Preface. 
leſs appear bold: fo thoſe, 
who know the difficulty , 
there is in thus preventing 
Experiments,and in preſcri- 
bing coNature fuch Laws as 
ſhe is afterwards to obſerve, 

It may alfo come to pal*, 
that 'the Difference; to be 
found between the Rules, 


which::I- endeyour. to:eſta- 


bliſh here;-and'thofe which | 
M. Des-Cartes : hath laid | 
down in (his Principles, of | 
Phyficks, will furniſh matter 
to exerciſe the curiofity;of 
thofe, who love the Philo- 
ſophy of that Author, :and | 
engage them, to make 
ſearch, wherein my 'Paralo- 


ogiſms 


The Preface. 
| giſms may confiſt,in regard 
that the | ratiocinations , 
which I employ, are ſo op- 
pofite to thoſe, which many 
havetakeh hithertofor true 
Demonſtrations. For I ad- 
vow.,that of the Seven Rules: 
of Motion, which M. Des- 
| Cartes delivers, there is but 


2 One only , which agreeth 


| with mine': So thar either 
this Philoſopher hath not 


| hit aright in this point, or 


my ſelf am fallen into con- 

fiderable Errours. 

"Mean time I cannot be 

| tgnorantbf what hath been 

| pablifh'd chrough all France 
rouching the Rules of per- 
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The Preface. 
cuſſion, which have been pro- 
poled by ſome famons Ma- 
thematicians of -the Royal 
Academies of Londen and 
Paris. If there be honour in 
inventing any thing new in 
Sciences, I do not conteſt 
with theſe perſons about 
thar, which they pretend ro, 
of having found the Secret 
of the Laws of Motion. 1 
willingly and fully:yield it 
to. them , and I claim no- 
thiog therein. Yet this I can 
ſay, that 'tis now three 
years, that I gave abroad 
all what I, deliver here in 
this Diſcourſe ; and thatif 
my Rules be compared with 


theirs, 
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The Preface. 
theirs,there may poſſibly be 
found conformity enough 
to make Men believe that I 


"have lighted together with 


chem upon the truth ; Bur 
there will alſo be found 
difference enough to make 
Men judge, that I have nor 
learn'd it from them. Be- 
ſides, that they have done 
no more than meerly to 
propoſe theirRules without 
proving them 3 whereas. I 
undertake to demonſtrate 
all-choſe, I advance. And 
although M. Hugens hath 
given us hopes of publiſh- 
ing ſhortly a Book, wherein 
he would prove all his 
: Rales ; 


The Preface. 
Rules;yet notwithſtanding, 
without comparing my felf 
ro fo excellent a perſon, I 
dare afhirm,that his Method 
will be quite different from 
mine foraſmuch as he hath 
already * explain'd himſelf 
ſafficiently,to give us to un- 
derſtand, that his Demon. 
ſtrarions are grounded up- 
on particular Hypotheſes. 
However; I have already 
declared my ſelf about the 
litcle pretenfion, I have to 
© theglory of paſſing for the 
| Inventor of theſe things : 
F 'Jeave it altogether to 
thoſe Gentlemen ; and if 
they will allow me a ſhare 
therein, 
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The Preface. 
, | therein, ſhall receive it as 
a favour, and take it kind- 
ly, that they will ackyow- 
| ledge TI have hir upon their 
thoughts , or at leaſt not 
conſiderably ſhot beſides 
the Mark. #, of 
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I. 4 Foay is in it ſelf indifferent 
to Reſt or Motion, 


World there were nothing COrp0- 

real but one ot two Balls , and-{e- 

ver-front the ſame wharever might 
cauſe 'any kind of ſecret Commerce , 
whereby ws + one might attraQ or repel 
the" other: if we- ſhould . con- 
fider ſuch Balls free from all kind":of 
particalar Dererffiinarion ; withour'Te- 
vity ; «without Gravity'; in 4040, Of 
at leaſt ina Space akogether miiforin , 
where 


T: we (hould imagin , that in the 


[2] 
where nothing were that might carry 
them rather this than thrat way, -or hin- 
der them to move freely , if they 
ſhould happen to be propelled towards 
a place: Then ſhould we conceive 
theſe Balls to, be abſolutely indifferent 
to touch one another, or to be ſever'd , 
to be here, or there , foraſmuch as they 
would find nothing more in one place 
than in another, and conſequently be 
equally indifferent for Ref or Mo- 
tion. 


IL. If a Body be once at Reſt, it 
. will ever remain theremn. 


Nd ſo if we further conceive, that 
{- one of theſe Balls isat Reſt, ha- 
ving been put in that ſtate by ſome 
Cauſe, that hath power to ſtir or ſtop 
Bodies ; we at the-ſame time conceive, 
it will eternally remain at Reſt, if: there 
be not ſome new Cauſe diſplacing it , 
by parting it into Motion , becauſe this 
Ball, being of ir ſelf indifferent co Reſt 


Or 


| 
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+ So 


[3] 


or Motien, and being once deter- 

mined to Reft, it is impoſſible it 

ſhould of ir ſelf quit that Reſt, and 

fall to Motion ; Wherefore it muſt 

needs continue forever in that Reſt, if 

"withe happen to make it change that 
ate, 


tt, 
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HI. And if it be once in Motion, 
it continues alſo to move 
always. 


ry Y the ſame Reaſon we muſt con- 
ceive , that if one of theſe Balls 
be put in Motion, by ſome Cauſe or 
other, it will continue ro move for- 
ever, if no new Cauſe come to ſtop 
it : Becauſe this Ball being of it ſelf 
indifferent ro Motion and Reſt, and be- 
ing once deretmined to Motion , it is 
impoſlible it ſhould determitje- it ſelf to 
ceaſe from-that Motion, teftake Reſt : 
And fo it muſt ever remain in this Mo- 
tion , it nothing elſe come to ſtop ir.- 


B 2 IV. That 


[4] 
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IV. That Reſt is not a meer Nega- 
fon. 


| Find that we are generally inclined 
to conlider Reft as a Ceſſation of 
Aion, and to take Motion for a po- 
fitive Action, which we experiment 
;jn our ſelves, when we move our 
ſelves, or will move another Body : 
Whereas we conceive a Body to be at 
Reſt from the time that no Body tou- 
ches it, or that there is no other Cauſe 
which aftually imprints in it this Qua- 
lity or this Action neceflary to Motion. 
And ſo it ſeems, that although a Body, 
being once at Reſt, remains therein for- 
ever, yet it ſhould not follow , that 
if it'be once nn Motion, it ſhould ever 
perliſt therein , ſince that for to be 
mov'd there. is required a politive Acti- 
on , but that Reſt is nothing elſe but a 
Negatien or a Ceafing from Acton or 
Motion, 


V. That 


f 


| 
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Y. That there 7s as much poſtive 
. AdGion in Reſt, as in Mo- 
t207, 


Ut if the Weight of our Bodies, 

which we muſt bear ; the rigidneſs 
of our Limbs, which we muſt bend., 
the agitation of the Spirits, which we 
muſt employ ; and many other things 
make us feel ſome reliſtance, and ob- 
lige us to uſe ſome force to overcome 
theſe impediments : We cannot draw 
from thence any Sequel againſt'\our 
Hypotheſis , in which we ſuppoſe} there 
is no impediment neither ot Gravity, 
nor of particular [aclination,nor of ay 
Body reliſting from withom, ''In/ahis 
Caſe 'tis manifeſt , that there needs no 
more Aion for Motion than torRetb ; 


and that for the Reſt of' a' Body'it'1s 
'not"leſs' requiſite , 'ir ſhould beipor at 


Reſt';' than it is neceſlary for irs:Mo- 


tioti\* that: ir ſhould be- put intovir. 


And indeed if we conlider welk -the 
B 3 nature 


K&S 
nature of Reſt and Motion , we ſhall 
tind, that Motion may as well be called 
a Ceſſation of Reft » AS Reft a Ceſſation 

of Motion; or rather we ſhall find , 
that both are ſomething politive, in 
regard that Motion #5 aſtate , by which 
a Body correſponds ſucceſſuvely :o many 
places; or, a poſſing. Preſence; or, a 
ſequel of divers Preſences in divers 
places: As Reſt ta ſtate, by which « 
Body always correſponds to one. axd the 
ſame place ; Or, one and the ſame Pre- 
ſence in one and the [ame place 2 Sothat 
Reſt as well as Motion 15 a State, or 
2 Preſence ; but ding} in this, tha 
Reſi' is a State, of Con iRency, and a 
Genſtant Preſence, always kept to be 
the fame ; whereas Motto bs, a Chan- 
ging State, anda Tranſitory Preſence. 
Nowjn what manner ſoever, theſe con- 
2 or paſſing. Preſences be;conſider'd, 

if there be apy Action, ox any/Power, 
or:any kind'of Cauſe in the Body, 
which 1s to. produce this Confecution 
of divers Preſences in /Aotian', there is 
noolefs Action tor Force neceſſary. in 
_ tO __ the ſame Preſence, 
in | 


[7] 
in regard that to preſerve a thing , ist0 
produce it continually. Ir is therefore 
evident, that after the Preſence bath 
been produced by a Body in the firſt 
inſtant (1 ſpeak 'in the ſenſe of thoſe, 
who hold , that there is a true product:- 
on of thele Preſences) it muſt needs be 
alſv produced anew in the inſtant fo]- 
lowing by the ſame Bedy, to make it 
remain Quieſcent : But , methinks , 
there is in that as much ARion and as 
much Power, as there is! for the pro- 
ducing in the ſecond inſtant a new Pre- 
ſence, inſtead of reproducing the 
hrſt. | | 
Nec muner off virtus,quaus quarere;pare 
FOWY {ta twers. 
So that , whether - there: be to be 
produced cyery inftant anew Preſence 
tor Motion, or reproduced the fame 
Preſence for. Reſt; it will always a- 
mount te the ſame , and ar! Body will 
have no leſs work to preſerve to it ſeli 
this ſame Preſence, and to remain Qut- 
eſcent , than to produce new Preſences, 
andconſerve it ſelf in Motion.:;:Whence 
it is to be concluded, that as a Body 
SS: from 


(8] 
from the very tinge, it hath been once 
determin'd to Reſt, is ſufficiently de- 
rermin'd always to keep-jt' ſe]t in the 
ſame Preſence; ſo alſo from the very 
moment , it. hath been once determin'd 
ro Motion , it is ſufficiently determin d 
always to produce new Prelences , . and 
ſo x0 move ir felt, without cealing. 
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VI: ObjeGrons" 


Shall nor ſtay 'to anſwer all thc 
cavilling Scruples that may be caſt in 
upon'this Sgbjest,, ſeeing they are ealie 
enough to reſolve : For inftance, 'tis 
ſaid;* That'a' Finite Cauſe cannor pro- 
duce an Infinite Effect; and thar this 
Motion ' would be Ififmite'y fince it 
would laſt forever.  *Tis%tutther al- 
ledged ;; Thav whoever moverh-a Body, 
os therein 'a certain Quality ; 
calld ' /mprivaſity , and"that as long as 
this ' Quality -laſts', the Motian laſts 
alſo; but-when- zhar ceafeth; the Mo- 
tion ceaſetht likewiſe. /- -And tis added, 
: That 
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That this: Quality cannot laſt always, 


being in its nature ſo imperteft , rhat 
it: cannot laſt long. Beſides, it is Ob- 
jefted , Thar Experience ſhews, that all 
Motions do ceaſe little by little , as ap- 
peateth m a Wheel thar hath been vio- 
lently agitated, 1n a Ball that hath been 
rolled -on a Billtard-Table , in a Ball 
ſuſpended and vibrated, and, in other 
innumerable Bodies ; the Motions: of 
which, do by little and little diminiſh, 
and at laſt are quite exringuifh'd; | 


—_—_——_ _ _—_— " - - 


VII. 4 Fimte'Cauſe may have ap 
Effet Hut lajts alwaji,” 


| Say, it is very eaſie to Anſwer all 
theſe Objections, and many fuch 
others. It any one will maintain, 
that Motion is an Infinite Effe&t , be- 
cauſe it laſts forever , he mult alſo ſay, 
that Reſt will be an Infinite Effe&, 
if it thus Jaſt eternally , and, that con- 
ſequently, a Finite Cauſe not —_ 
able to have an Infinite EffeR , 1t _ 

c 


[x0] 
be ſaid , that after a Man hath put a 
Body at Reſt, this Body cannot re- 
main in that Reſt forever , but that Refl 
muſt ar laſt ceaſe, and the Body begin 
to move : which is not conſonant to 
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I make a ſquare Figure upon Wax, 
this Figure will laſt always, it nothing 
ſarvene.'to ſpoil 1t,, or to. deſtroy: rhe 
Wax it ſelf. So that 'tis not incongru- 
ous at all, ro ſay, thar if Reſt or Moti- 
on be once; produced. in a Body , -this 
Reſt or Motion ſhall laſt without end , 
if nothing come to deſtroy it. 


YII. This 


Well 


———— 
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VIIE This Suality, which is cal- 
led Impetuolity , las? 


always. | 


S to that Quality , which 1s pre- 

' Ktended to be produced in the. Body 
by. him that Qriketh jt , 'tis all one to 
me, Whether ir be believed to be ſo or 
not :  But/this I (ay ,/ that if cthar:Qua; 
lity be neceſſary , it will laſt forever, 
after it hath been) once produced , and 
that it will never ceaſe zo be, till ſome 
new Cauſe deſtroy ir. And herein the 
Sentiment of YVa'ques/ 1, 2» 4. $1. 
6. 2 & 3, 15 very remarkable , when he 
reacheth-generally of, all Forms , ſub- 
ſtantial and accidental, and particularly 
of Motion and Impetuofity , That, at 
they can ſubliſt one moment withour 
needing the influence of; their hrſt Eft; 


- cient; Cavfe, they will;laſt-always; 


unril ve # be deſtroyed-by the produ- 
Qion 1 of» a new conttary Form... It 
Men will ill pert in'this Opinian; 


and 


[12] 
and ſay , That this Quality is ſo weak 
in its own nature, that ir deſtroys ir 
ſelf, I do maintain, that, after this 
Qualiry ſhall -have been deſtroy'd-, the 
Mvriog notwithſtanding muft continue 
for the reaſons already deliyer'd , in re- 
oard that Motion cannot ceaſe , unleſs 
Reſt be produced a new : | Bur there 
miſt/always bea politive Cauſe to.pro- 
dace 2 new, what Effet fſoever 1t be; 
whereas there needs none ſuch-to-make 
that-ſubliſt, which ts already n. being, 
And this is the true reaſon , why a 

re Figure, -made in Wax , would 
kf eternally y/4f God ſhould keep all 
exterfial Apents from deſtroying any 
thimg-in that Wax', becauſe this1quare 

Body” of- Witt conld nor” loſe rhis Fi- 
puye , unleſsandther Figure were pro- 
dreed :' And)3s 2 Figure cannot begin 
to Se' a new;, unle(s there. be ſome po- 
{itive Cauſe- twproduce it , and we alſo 
fuppoſe , that! rhere is nonefuch in this 
Caſe; 4t- muſt [needs follow, that this 

firſt Figure; Which is already produced, 

keeps torevef:the' poſſeſſion of its ex- 

r——_ 'Tis'the: fame thing with Mo- 


tion : ; 


[13] 
tion : And although this pretended In- 


| petuoſity ceaſeth ro be , yet the Moti. 


on, Which isalready produced , is not 
therefore to ceaſe alſo , becauſe there is 
no new. Cauſe, producing Reſt, and 
Motion cannot ceaſe, but. Reſt muſt he 
produced inſtead thereof. | 


IX. The Bodies which we move b 
ds ceaſe tos move, becauſe 


they are-impeded. 


Aſtly, when we ſee, that Bodies 
moved by us do in a little time ceaſe 


.to move, that proveth nothing againſt 


us , it being certain, that thoſe Bodies 
meet with impediments to their Mo- 
tion: Whence we ſee, that the more 
or the leſs we remove of thoſe impedi- 
ments, the more or leſs do thoſe Mo- 
tions continue. Thus a Ball rolletfi 
much longer over a very ſmooth Alley, 
than in a ragged way : A Wheel turns 


+ much better , if its Axle-tree be ſlender 


and well turned , than when *tis big 
| and 


[14 ] 
ind irregular. A Stone 1s caſt much 
farther in the Air, than in Water; 
But I ſhall endevoutr in the Sequel of 
this Diſconrſe to explain, how all theſe 
Impediments do by little and little 
make the Motion of Bodles to ceaſe. 


—_——— 


X. 4 Demand for the ſafety of the 


following Demonstrations, 


Ll I have been juſt now deducing 
about the Nature and Perpetuity 
of Motion, is in a manner neceflary 
for the ynderſtanding what I pretend 
tro demonſtrate in this Diſcourſe. Burt' 
as this Queſtion can never be handled 
ſo clearly , but that it will always be 


obrioxious to the Cavils of. Diſpurants ; 


] foreſee well enough, that after all 
my —_— ir-will doubtleſs fo fall 
out, that all will not be convinced of 


what I ſhall have undertaken to prove. 
And belides , not being willing to claſh 
with any, nor to leave ground to be- | 
lreve , that I build my Diſcourſe upon 


1 
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a doubtful Principle , I declare; that 
for the firmneſs of my Demonſtrations: 
I need not it ſhould be thought , that 
Motion would in effe& be perpetual ; 
ſo it be but allow'd me (which no Man 
can deny) that Motion, once begun, 
laſts at leaſt for ſo time, and conti- 
nues the more uniformly , the leſs im- 
pediments there are to ſtop or diminiſh 
it, Let this Continuance of Motion 
be explain'd by the produftion of an 
impreſſed Duality , or by a ſimple De- 
termination, or by whatever you pleaſe, 
tis indifferent to me : 1 only demand, 
it may be allow'd me to take this as a 
Poſtulatum of Geqmetry, T hat, after 4 
Bady ts once mav d , it continnes to move 
for ſome time,and that this time #4 conſs- 
derable , when there # nothing muhout, 
able to ſtop or leſſen the Morton, By 
the means of which Demand, I hope, 
that all the following Demonſtrations 
will be found of full torce. 


[16] 


IE. as 


XI. - 4 Body receiving ſucceſſzvely 
many Determinations, remains 
only affected with the laſt. 

A Body not only perſevereth in 

Reſt or Motion , according as it 
hath once begun to be in either , bur it 
perſiſts alſo in the ſame kind of Motion, 
and with the ſame degree of Celerity in 
which it hath been pur. 

For Example : 

If it have begun ro-movein a ſtraighr 
Line Eaſtward with one degree of Ce- 
lerity, it continues ro move with the 
ſame degree without ever receding a jot 
from the ſame Line : Whick is evident 
from the fame reaſons, 1 alledged to 
prove., the Motion to laſt always. 

But it 1s to be Noted, that, when a 
Body hath ſucceffively received many 
difterent Determinations, it remains 
affected with the laſt of them, the 
precedent making no impreſlton ar all 


upon It. 


For 
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For Example : 

If a Ball be propelled with the hand, 
or otherwiſe from aito-b, and that after. 
wards .the ſame Ball be carried-itom b 
to.d',, amdthere abandoned); Tay, that 
the Ball will contihue to move towards 
e, ta\the fame Line bd e, and with that 
celerity- ic anov'd from bro 4; and that 
firſt :'derermination ; -it , had received 
from/a'tq"b, and which: would -have 
carried Tt t0 ; ; © ſerverh 2nvthing now, 
no '\more- than if! ir had never been ;, 
becauſe 'ir- is deſtroyed: A this ſecond 
enemnation." | 


1 
iti 


XII'-'A free Body catnot be deter- 
min d'to move in'# Carve Line, 
norm #1) unequal celerity. 


Henee' ft follows; that a Body can- 
* flor be deretmit's” t0' move in a 
Curve Lihe ; or with unequal velocity; 
but tha! every Body' that's free , con- 
tinues-t6 ifiove- ina firaight Line, and 
with atvuniform velocity.” | 
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For Example : 

Let a Body be mov'd in a Curve 
Line from « through bc d e unto f (az 
a Stone in aSling) and ler this Body 
be abandon'd in f , to ſee-what will be. 
come of it, Ifay, that it will not con- 
tinue to move in a Curve Line toward; 
þ , bur that it will paſs towards g in a 
ſtraight Line, which will touch the 
Curve in the point f. For, however 
the Body were firſt mov'd from a tob, 
that is nothing to this laſt determina- 
tion ; and it would now move the ſame 
way , though ir had only' begun to 
move from the point þ, or fromc, or 
trom d ore, or yet nearer; provided 
it had ſtill in f the ſame degree of cele- 
rity : Becauſe that theſe firſt Motions 
are ſo many difterent determinations, 
the latter of which deſtroy the for- 
mer ; and ſo the Body remains affected 
with the laſt of all : But this laſt did 
carry it rowards g, that 1sto ſay, you 


To  — 2 


are to take the inclination , which the } 


Curve Line hath at the point / , and 
this inclination is meaſur'd by the Tan- 


gent , as Geometers know ; And ſoit * 
| 
: 


is 
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is according to this Tangent that the | 
Body hath been determined laſt of all , 
and conſequently 'tis according to this 
Line that ic continues to move. 


— W— 
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XIII. Every Body that moverh 
about a Center , endevonrs t6 
recede from it. 


—_— it appears, that the Axiom 
is very true , Which ſaith, That 
every Body —_— round indevours to 
recede from the Center of #ts Motion : 
As a Stone in a Sling, which makerh the 
hand ſenſible of irs endevour to move 
in -a ſtraight Line, and conſequently 
to go trom the hand , which is the Cen- 
ter of its Motion, - So alſo do the drops 
of water , or the grains of fand, which 
fly out into a ſtraight Line as ſoon as 


| they can get free from the Wheel of 


the Cutler , and the like, 


C 2 XIV. The 


E 20] 


XIV. The Stars cannot move of 
themſelves. 


” I— = 


oo appears alſo, that thoſe are decei- 
ved , who ſuppoling the Celeſtial 
Matter liquid and immoveable', do be- 
lieve, that the Sun and the other Stars 
may have received a firſt impetuolity, 
which- laſts ſtill , and maketh them 
move circularly about the Center of 
the World, For it is manifeſt , that if 
an Angel, or ſome other Cauſe what- 
ſoever, had thus moved a Star in a 
Circle,about the Center of the World , 
afſoon as that Angel , or that other 
Cauſe, ſhould: abandon that Star, it 
would ceaſe. at the, ſame inſtant ro move 
ina,Circle, and fly out into a ſtraight 
Line towards the extremities of the 
World. | | 


XV. How 


\ 
i 
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XV. How a Body may be mrove'd 
circularly. 


Ur if 'a Body faſtened, as: mighe 

be a Ball ſuſpended by a: Thread), 
or a Wheel fix'd upon its Ax,  or,. it 
it be Jiquid and incloſed ina Veſſel , 
Water /in a Baſon , ther'-this Ball, or 
this Wheel, being once agitated with 
ſufficient violence, or this -Liquor-be- 
ing alſo ſtirred , all theſe. Bodies will 
contitme>ro move in a Circle. Be Ball 
about the Nail, by ' which i is fulpen- 


ded , the Wheel aboutits Axz, where 


tis faſtened ;" and the Liquor abour:the 
Center of the Veſſel, in which /3isid- 
cloſed. So alſo if two Bodies being 
tyed together , are equally agitated 
towards different places , it muſt needs 
happen , that theſe rwo oppolite Bodies 
do move circularly about the point 
which 1s in the midſt of them: And 
thus it is, that a Fuſee, or a Whirligig, 


. continue 40 moye in a Circle , becauſe 


© the 


D, 
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the oppoſite parts being faſtened and 
united among themſelves , and belides 
moved by ones fingers two different 
ways , one, one way , and the other, 
another way ; this Fuſee muſt needs 
move about it ſelf. And then, if theſe 
oppoſite parts are- mov'd unequally, 
ſo that the one be carried a little faſter 
one way ; then this Body, belides its 
circular Motion about it ſelf , will have 
another Motzon , which will carry it 
altogether in ſome different Lines, ac- 
cording to the diverſicy and combina- 
tion of theſe Determinations. And 
thas it is,” that a Whirligig :deſcribeth 
by its Ax# upon a Table divers figures 
enterlaeed , whilſt it moyeth with an 
Incredible fwiftnels about its own 
Center. 


<> 


XVI. One | 
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XVI. One Body moving againit 
another Body giveth it its whole 
101107. 


Not let us take a Body moving in 
a ſtraight Line , and encountering 
another , and ſee, what will become ot 
theſe two Bodies. - 

Firſt , In regard that Bodies are itn- 
penetrable, 'tis impoſſible the Body A 
ſhould move , but that the Body B 
hitting againſt it will move alſo ,- be- 
cauſe that otherwiſe 4heſe- two Bodhes 
would penetrate one another : And as 
| elſewhere ſuppoſe , that the Body B 
is there altogether indifferent , either to 
remain quieſcent, or to take that Mo- 
tion that may be given it ;. aſſoon as the 
Body A (hall come to hir againſt it, it 
will determin it alſo ro a like Motion : 
And ſo, there being no ifmpediment , 
this Body B will take full as much Mo- 
tion as the Body A had, and paſs t6- 


wards the ſame place, it-the ſame Line, 
C 4 with 
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with the fame celerity ; and all this for 
the ſame reaſon, to wit 4 þecauſe-the 
Bodies being impenetrable, and the 
Body 4 tending to move.towards þ , 
and then the Body B meeting there with 
an abſolute indiflerency, and free from 
all impediment , *tis evident, that the 
Body B muſt !'move rowards & with the 
ſame celcrity; that the Body did move 
£OWaerds the Jame-'place. - Agd thus it 
ſcems, that there is no more dithculty 
to: underſtand , rhat naturally a Body 
can move another Body, thay there 15 to 
conceive, that two Bodies are impene- 
.trable, and that one Body 1n its Motion 
-may. meer: another, 
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GL! 
XVI In the meeting of fro £9* 
'' dies there is made a prrcnſion, 
whit h' 7s mutual, ad equally 
received in bot;', _ 


\ | Ext, It 1s. to be confider'd, that 
AJ 171- this encounter of two: Bodies 
there 


[25.] 
there 1s made a certaih percſſuvr, Which 
is nothing elſe bur a- thock or hitting 
he | 8f two Bodies , which meeting do hin- 
b, | der one another by- their impenetrabi- 
ith | liry. - But although very oiten there be 
"Mm | . bur- one Eody moving and ſtriking, 
he | whilſt the other: remains moveleſs and 
he | receives the ſtroke, yet notwithſtanding, 
ve | the-percuſſhon is always mutual : and 
it | equally received by both Bodies :- $0 
ty that as much as the Body a {triketh the 
y | Body B, (o much is it ſtruck it ſelf. 
0 Which we may eaſily conceive, it we Fig, 3. 
ee ſuppoſe , that theſe rwo Bodies are alro- 
n gether -like in bulk, ſhape, and hard- 
nels;;-and it belides we imagin them to 
have feeling, and capable to reſent pain 
when they are {truck : For then 1t 1s 
maniteſt , that the Bocy a coming to 
R hit againſt B, will ic ſelf feel as much 
painas the Body B ; -as we fee, that a 
hand ſtriking another hand , does as 
much hurr to 1t ſ{elt as it doth to the 0- 
F ther, if that beas tender. © The ſame is 
alſd ro be underſtood, if you ſuppoſe, 
«that there are two Nails , alrogether 
equal, half fixed , the one to the-Bo- 


dy 
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dy #, and the other to the Body B, and 
that in the Motion of the Bedy « a- 
gainſt B the two heads of the Nails dv 
meet; for. then we conceive, that in this 
percultion theſe two Nails are ſtruck 
deeper in ;-and that there is no realon 
to make us believe, the Nail B ſhould 
be ſunk deeper than 4: On the con- 
trary, ſince both the Nails are equal, 
and: equally tharp, and the Bodies e- 
qually hard , without any other diffe- 
rence; the two Nails muſt needs equally 
be ſtruck in, and the one as much fixed 
as the other, Thus we may make it a 
general Maxim ; That when two B- 
dies are ſtruck, the percuſſion 14 mutual 
and equal on both ſides. 


XVIII. 4 roving Body, meeting 
with another Body that is qui= 
eſcent , gives it all its Motzon , 
and remains it ſelf moveleſs, 

> us reſume our Example. The 


Body A is moy'd with one cqgpee 
0 


[27] 
of velocity towards a; and. there it 
meets in a ſtraight Line the Body B , 
ind by the percuſſion communicates to 
it its Motion, Which will carry the 
Body B with one degree of velocity 
towards b, according to what hath been 
demonſtrated in $ 16. Since there- 
fore the percuſſion , which the Body B 
receiveth, is of one degree, that-is, 
capable t9 carry the Body B with one 
degree of celerity towards 6b , it muſt 
needs be, that the percuſſion, which the 
Body 4 receiveth at the ſame time, be 
alſo of one degree , that is z be able 
to carry the Body 4 with one degree 
of celerity toward the oppolite PATS 
namely, rowards A. (For thele per- 
cuſſion ſtrike and drive the two Bodies 
toward the oppolite -places, the one, 
towards b, the other, towards A.) 
And as the Body a had already one 
degree of impetuolity or ſwiftneſs to 
g0 towards þ; and that now un re- 
ceiveth ſuch another to return rowards 
A ; this Body muft needs remain move- . 
leſs at the Point 4, without going for- 
wards or backwards, foraſmuch as it 
s 
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is,cqually driven toward the oppolite 
places, Thus in this percuſſion the 
Bedy a gives its motion and celerity to 
the Body B, and mean while remains 
it ſelf movelels. 


OO —_ —_— 


XIX. IW hat is wcant by avſolute 
© andreſpeive velocity, 


x ] Ow ler us ſbppoſe, that the two 

+ VN Bodies move towards one another 
mthelame Lin? ; -the one, from 5 with 
6nedegrec of ''&lerity towards'B', the 
ether, from. A'with 'the ſame degree of 
cekriry rowards 4:; where they meet ; 
and let ns fee, what will follow. © The 
percuſſ19n wiil here'hot 6nly be of one 
degree, but or two, and tounderſtand 
this,” we are ro diſtinguiſh between the 
abſsl-re and reſpittive velocity of a 
Body. 1 call that abſolzte-velocity , 
which rs conlider'd in a Body*compared 
withthe Space wherein it-moveth-4 and 
reſr.ch v2, that which 45 eontidered'in 
two: Bodies :eomparcd together, - by 
et which 
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which velocity theſe two Bodies my- 
trally approach to, or recede trom, one 


another, As in our Example: If we 


conlider the Body 6, comparing it $0 Fig. 3; 


the Space, for Exansp/e , of one Foor, 
which it moveth in one Minute, that 
ſhall be call'd one degree of abſolute 
celerity ; but if we compare it -with 
the Body A, which is mov'd on its 
part towards 4 with the ſame degree of 
abſolute celerity , palling alſo one foot 
through , in one minute ,; then the re- 
Fettive celerity of both will be of two 
degrees ; becauſe they mutually ap- 
proach one another with this celerity, 
and make in one minute two feet, by 


which they were before diſtant from * 


one another, | 


XX - The Percuſſions are as the re- 
ſpe& ive V elocataes, | 


Ow the force of the Percuſſion is 
'ro be meaſur'd,,* not by the abſo- 
[nte , but the reſpectzve Velocity ; be- 
canſe 


| Fig. 3. 


$ .. 
cauſe the percuſſion proceeds only , as 
we have ſud, from the impenetrabllity 
of rwo Bodies, which mutually ap- 
proaching one afiother do hinder their 
firſt Motion, and receive alſo new im- 
preſſions. Whence it appears alſo, that 
the percuſſion will be ſo much the 
greater, by how much ſwitter that mu- 
tual approach ſhall be made. So that 
the Percfſions are always 4s the re- 
ſp:Arve Velocuies, ceteris ommbns pa- 
r:bys, Thus two Bodies approaching, 
each with' one degree of abſolute ce- 
lerity, and making each a foor on its 
part in one minute ; "tis manifeſt, that 


. the percaſſion, which each Body will 


receive in 4B, will bethe ſame , that 
it would be, if one had remained move- 
leſs in A, until the other were come 
forth from b to A with two degrees of 
abſolute celerity , making in -one mi- 
nute both the two feet, that are from 6 
unto A : Foraſmuch as the reſpett:ve 
celerities are ſtill the ſame, wherher we 
ſuppoſe, that whilſt the one remains 
moveleſs in A, the other is mov'd with 
two degrees of abſolate celerity , and 
maketh 
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maketh both the feet in one minute , 
or, that both Bodies move,by approach- 
ing to one another, each with one only 
degree of velocity ; fo that in one mi- 
nute they ſhall have made by their ap- 
proach both the feet, that were betwixt 
them at the beginning of the minute. 


XXI. Two Bodies meeting 0ne an- 
other, turn back, making an ex- 
change of their velocity, 


T being therefore certain, that the 

cas A , Which is made 1n this en- 
counter, is of wo degrees, arid thar 
each of theſe Bodies receiveth in this 
ſhock an impreſſion, that would carry 
them with two degrees of velocity to- 
wards the oppoſite places ; that is to 
ſays, that the Body a receiveth a ſtroke, 
which would carry it towards A with 
rtwo degrees ot velocity ; and that the 
Body B receiveth likewiſe one, which 
would carry it with the fame two de- 


orees of velocity towards 6: It ww 


Fig. 3- 
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of neceſſity be ,- that the Body atnrn 
only back with - one degree of. celerity 
towards A, becauſe. it -is' carryed by 
two impreſſ tons unequal and altogether 
contrary ;. by one, of two degtees, 
towards A, which it receiveth m' the 
percuſſion, 'by the other, of- one' de- 
gree, towards. b, which it had before , 
and-ſo there- remainerh to it only one 
free degree of impreſſion and celerity , 
which, carrieth it towards A. .And. 
likewiſe B will be carried towards 5 
with one degree alſo of celerity ; ſo 
thar both turn back in_the ſame Line 
with the ſame ſwitneſs they came, If 
we ſuppoſe, that -the one advanceth 
with more celerity than the other ;' for 
Example , that A moverh witty one de- 
oree and an half of celeriry , runniqg 
one foot and an halt in-one/mimare, 

aod that 6 moverh with half a degree of 
celerity , :running halt a foor::only. ; 
then, the percuſſion being of rwoe- 
grees as well .as1n the precedent caſe , 
lince the, reſpeRive celerity: is theſame , 

although the abſolute ones are different, 


8g Body- muſt receive 'pxo m_—_— 
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of impreffion and celerity to turn back , 
and by conſequence, the Body B, which 
had half a- degree: only of celetity , 
will return towards A with one degree 
and an half ; whereas '« , which for- 
merly had one degree and ati half, will 
return towards þ with half a depree 
only. And after this manner it may be 
proved, That two Bodies , moving to- 
wards bne another 14 a ſtraight Line , 
tarn both backward , after their encoun- 
ter, by making an exchange of th:ir 
velocities. 


” a_ 
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X Xl. Two Bodies moving towards 
the ſame places , continue after 
their encounter by exchanging 
their velocities, 


FE the two Bodies move towards the 
ſame places in a ſtraight Line , ſo that 
the ſloweſt, moving firſt, be ar laſt 0- 
vertaken by that which moveth faſter' 
after it, then both will. continue to 
move in the ſame Line rowatds rhe fame 

D place, 


Fig. 4+ 
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place ,, but they will exchange heir ve- 
locities. Let the Body A be moved 
with two degrees of velachy oooagle b, 
making in one minute two teet as far as 
to a. At the ſame time letthe Body 
B be moved a.the ſame Line:with one 
degree of celerity , making only one 
foot as far as. to b ,; and that there it be 
overtaken by the Body a. The force 
of the percuſſion being meaſured, as I 
have ſhew'd, by the re;pettive celerity , 
this percuſſion muſt here be but of one 


_ degree, becauſe the reſpective celerity 


is but of one degree, ſceing that theſe 
two Bodies do not approach one an- 
other but with this degree of celerity , 
and that in one minute they make , the 
one in reſpect of the other , but one 
foot of ſpace, which was betwixt both 
at the beginning. Now, ſince the Bo- 
dy b had, before, one degree of celeri- 
ty.,, which carried it towards &, and 
that, now in the percuſſion it receiveth 
another towards the ſame places ; it 


. muſt move with two degrees and make 


two feet as far as to b; whereas the 
Body a, which before had two degrees 
i of 
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_ 
of velocity - towards 6, and receiveth 
now one,ito turn back towards B , is 
conſtrained: to go towards 4 with one 


degree of velocity. 
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XXII. '4#2 hard Body coming to 
hit another Body that cannot be 
ſhaken,is refleGed with its whole 


Motion, 


Fthe Body , which isſtruck, be al- 
together unſhakeable , we muſt ſee , 
whart force the percuſſion will have, and 
what will become of the percutient Bo- 
dy. 'Let us ſuppoſe, ' that the Body A 
do move with one degree of velocity 


towards a, and that there it meet the Fig, 5, 


Body b\, indifferent to move, yet ſo as 
that betwixt both "there be found a 
plate or a ſurface indifferent in it ſelf to 
Reſt or Motion , but yet impenetrable, 
In this caſe, the Body a, ſtriking this 
plate, ſtriketh alſo thereby the Body b, 
which is met with cloſe behind it : And 
as I elſewhere ſuppoſe, that this plate 

D 2 makKeth 
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makerh no reliſtance at all , -but only in 
being impenetrable , it is manifeſt (by 
what hath been provedin 9 1:8.) thatin | 
this encounter the Body a_ remains 
moveleſs in a, and that as well the plate, 
as theBody b,doth move towardsB with 
one degree of velocity. But if we ſup- 
polſe., that when A comes to {irike the 
plate in a, at the ſame time B. alſo ſtri- 
keth it in b, this plate will remain 
moveleſs , in regard itis ſtruck equally 
from both the oppolite ſides , and each 
Body will wk Ar with its degree of 
celerity , wherewith it came, For, as 
I have ſaid, theſe two Bodies {trike 
one another, notwithſtanding this plate, 
as if there were nothing betwixt them ; 
Buz if there were nothing berwixt them, 
they would refje& with their ſame de- 
gree of velocity, as hath been prov'd 
$21, - Ando, although this plate be 
there , they will not the leſs be refle- 
cted. Now let us- conſider , that this 
ſame plate, being impenetrable , be 
moreover quite firm, ſo as ts be un- 
ſhakeable and inflexible ; and Jet us 
move as before the two Bodies a 
an 
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and B ſo as they may Rtrike it at the 
ſame time in a and b: I fay, that after 
this ſhock each Body muſt refle& with 


the ſame degree of velocity ; becauſe if 


the plate had been indifferent, and not 
firm , they would have reflected ,- ad 


this plate been moveleſs : But the ſame 
effect._muſt follow , though we ſuppoſe, 
that this plate be of it Fel moveleſs , 
firm, and unthakeable, in regard thar 
either way ft remains without any kind 
of Aﬀtion or Motion, If laſtly we 
ſuppoſe , that the ſole Body A moveth 
towards a, and hits the plate faſtened 
and beyond ſhaking , ir mult then alſo 
be ſaid, that the Body a tarfis back ro- 
wards A, becauſe it wonld return, if 


ar the ſame time the Body B had come 
t0 hit in b , therefore ir refle&erh alſo, 


when the Body B does not come:, be- 
cauſe the plate being unſhakeable, Cau- 
ſeth ſtill the ſame effeR ih reſpett of the 


| Body a , whether b ſtrike it 'or not. 


And thus you ſee , how it is demonſtra- 
ted, 'That an hard Body coming to hit 
another Body that us hard inflexible, 
and nnſhakeable , 1s reflefted with allus 
Ms- 


Fig. 6, 
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Motion, Which | think no Man hath 
yet demonſtrated. 


\ 


— 


XX1V. The 4ngle of. Reflect jon is 
equal to the Angle of Incidence. 


H Itherto,we have always ſuppoſed, 
that the percuſſions ,are made alto- 
gether dire& : Ler us now, ſeg , whar 
will happen , when, the. Bodies ſtrike 
one another obliquely. ; And to make 
this to be more clearly underſtood, | 
ſhall ſtill, employ. Balls ox,flat Bodies, 
and it will afterwards be very ealle to 
underſtand what ſhall happen in Bodies 
that have Figures lels regulax. Let the 
Ball-A be: moved toward a,, ſtriking 
obliquely the unſhakeable . Body - B. 
Through the Point of ,conta&t ler. a 
ſtraight Ling be drawn ed, then a pa- 
rallel A+ 4, the perpendiculars Ae, 
ac, next c4,or Bd.cqualtoc A, or 
to Be. Ifay, that the Ball-will turn 
back y the Line a «, ſo. as the Angle 
of Refieftion aa d is always equal. to 
the 


ath 
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the ' Arigle of Incidence. A a e.» For 
proof, let' us con{1der, -that the Balt A 
receives ar once two'ſtrokes or impref- 


lions ;/'one, driving -it rowardse with Fig. 7. 


one degree of velocity , and the other 
towards c with two degrees; it mult 
then move in the diagonal Aa, and 
there hit the Body B. Bur the force of 
percuſſion will be but of one degree., 
becauſe the percuſſion is only made., as 
I have often ſaid , by the impenetrabi- 
lity of the two Bodies hindring their 
Motion. -But the' Motion which car- 
rieth the Ball towards c a, 1s nor at all 
hindred by the Body B. '' There's 
but the Motion, whith ' carried >the 
Body A towards e'B', that is hindred 


| by the Body-B, ari4'corifequemly: All 


the force” of 'this pereuſſion is fneaſated 
by this reſpettive: velocity, which ma- 
kettithe Body A_ approach towards the 
Line eB, -In thiscaſe alſo, rhe petculh- 
on is the ſame, a8/iF-the Bbdy-Ahad 
only ' moyed' from! c-to a with this ſole 
degree of celeriry'; and fo in rhe per- 
culflofrit muſt rurry back with thefame 
degree 'bf ſwiftnels;,' and be carried 

D 4 tO- 
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towards c 4, a8 before it Was Carried 
towards e B, whilſt the ogher Motion 
remains all entire towards « 4, Whence 
it follows, that the Ball refleſtath mn the 
Line 2 4. 


— 


XXV. 1t may be imagined, that tbe 
oblique Motion 3s compojed <# 
wo Motions. - 


—————— — 


Ecauſe this is importane , & will be 

worth while t9 explain it yet after 
another manner, Ler us , qnagia the 
Body. B moveleſs, and angther Body 
A.a, imoving parallel berwixt the Lines 
Ae, «4, and hgting the moveleſs, Bo- 
dy; Then ( according to. what, hath 
been/already proved in $ 23.) this Boy 
dy will- be' reflefted wholly tgawards 
Aa; with its. ſame. yelocity. Belides, 
let/us.1magin , that this Body is: hollow 


Channel-wiſe, and, that in this Channel ' 


there js a Ball rolling from A towards 
a, in {ych a mgnner- that. in the. (ame 
time, wherein the whole Body mover 

rom 


mes Deas as wo a> oa wa mim fro. © Yom 
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from- A & unto the, movelels Body B, 
the Ball maketh in its Channel the way 
Ac. Thus, whilſt the whole Body 
ſhall cturn-back after the percuſſion , the 
Ball- ſhall continue to move in its Chan- 
nel from c rowards 4 with its ſame velo- 
city. But the trye way , which this 
Ball (hall bave made , will be Aa, fo 
as rhe Angle of RetleRion will be equal 
to the Angle of Incidence; in regard that 
as well the Lines Ac, ca, as Ae, da, 
areequal. Bur it is manifeſt , thar the 
ſame percuſſion , and conſequently the 
fame refletion would be made, it the 
Ball had hit immediately coming trom 
A to a, than if it were the Channel 
As that badghir , whilſt the Ball had 
rolled in the Channel without any 1n- 
terruption, Wohence we may conclude, 
that in-all abl:qve Motion when one 
gody hits another oþÞliquely , we may 
diſtinguiſh as 'rwere two Mortions , 
one, Which we ſhall call perpendicalar,, 
which carrieth it ro hic che Body , and 
which receiveth a change in the. per- 
culhon ' the orher, lateral, by which 
the Body gnly (lideth againſt the other 
without 


[42] 
without hitting ir , and which by- con. 
ſequence remains entire after the per. 
cuſſion. Here the perpendicular Mo. 
tion- is that, which carrieth the Ball 
rowards ed, whoſe velocity 1s mea- 
ſured by the perpendicular Ae; and 
the lateral Motion is meaſured by the 
parallel A c, which continueth after the 
percuſſion rowatds © a, 
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XXVI. 4 Remark upon the Ars 
gument of P, Riccioli, 


FT Cannot hold-to make here two re- 
TK fnarks on the *occaſ@Wn'of' the ob- 
lique percuſſiofi,-- One is, touching the 
Argument; which one-of the'-greateſt 
Men 'of our Age maketh” rodecide the 
Dieſtion about' the. Morhen'! of the 
- Earth. He'pretends , that! if heavy 
Bodies did deſcend by x/@utveLine; 
ſich as Gal/co deſcribeth', the 'percuſſi- 
ons: of heavy- Bodies ' would 7 not+ be 
made; as we fee they-are/” "For, accor- 
ding as a Body ' falls from & greater 
height, 
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height, it ſtrikerh the more forcibly, ſo 
as the percuſſion will be ten or twenty 


times ſtronger of a fall'of a hundred or 


four hundred times the height ; Mean 


time in the Hyporbefss, which this Author, 
of. whom I: ſpeak, -oppoſeth, the foree 
of -the percuſſion ſhou!d be, thinks he, 
always the ſame, at leaft rhere would be 
no ſenlible difterence , what. difference 
ſoever there ſhould:'/be found: in the 
heights of the. deſcents ; becauſe the 
heavy. Body would go in this. Curve 


Line with an almoſt uniform velocity”: 


And the force of the percuſſions being 
always, proportionate ro' the velocity, 
he concludes, thar the velocities bei 


always equal in what hight ſoever'it be, 


the percuſſions wquid beſo tgo. Bur this 
Argument is not concluding , becauſe , 


the celerity remaining always the fame, 
the! perculſions may diminith if they 
be made obliquely : And it we con- 


ceive, that the Bullets a, b, c, hit the 
Wall ind , all with the ſame ctlerity , 
but ſome more obliquely than others , 
the percuſſion certainly of that Buller 
which hits more dtre&tly will be the 

| greateſt , 
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oe: and the force of theſe oh- 
1que percuſſions is meaſured, as I have 
ſhew'd, by the perpendicularsc e, bf, 
a F.. So that the Bullet & may hit ſo ob- 
liquely,thar it ſhall only graze along the 
Wall without having any conliderable 
effeR. Thus although the weights, which 
are ſuppoſed to fall in a Curve Line, 
ſhould be moved in almoſt an uniform 


velocity , yet they would for all that 
ir more forcibly, falling from a grea- 
ter height , becauſe then the percuſtion 
would be more dire : And in effe& 
if -one ſhall go to. make the calculation 


of it (which is very eafie to. do even 
upon that, which this Author harh made 
Ini Aſftronomia Reformata ) it wilfbe 
fqund , that the obliquity of thefe:Mo- 
tions. is always fully that , which is re- 
quilite to make that diverſity , - which 
we. fee in the percullions : of: falling 
Bodies. | 70 
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XXVII. 4 Remarque wpon ſome 
' Citadel-s, 


Tit other Remarque is upon what 
I have ſeen in ſome of our Citadels, 
where thoſe that have raiſed them have 
preferr'd the pleafingneſs to the Eye 
before rhe ſtrength of the Walls, when 
inſtead of making them all even and 
plain, they have diverſified them with 
many Ornaments of Stones advancing 
above others , and beſides, have cut each 
Stone Diamond-wiſe , or at leaſt have 
made a Brim therein by notching them 
round about ; ſo as the joyning Stones 
leave berwixt them an hollowneſs after 
the manner of rural Archirectare : I 
ſay, that however all this variety may 
ng the Eye, it is diſadvantageous 
or Defence. For, theſe {inkings and 
lallies of Stones give to the oblique Bat- 
teries of Guns the ſame advantage and 
the ſame force, which dire& Batteries 
have : So that a Bullet, which — 
ide- 


j 
| 
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ſide-ways would only graze along the 
Wall, if it were all flat and even, when 
it ſhall meet the ſallies of rhoſe advan- 
cing ſtones , will have the ſame effe&, 
and make as great a breach, as if it had 
kit dire& perpendicularly , andeven a 
greater , becauſe it will be more calie , 
thas ſlopingly to carry away. z#ſtone, 


which giving hold-faſt to a Bullet is not 


ſupported by the others, than it would 
be, if ir had been ſtruck direQly againſt 
the thickneſs of the Wall. But let us 
return to our ſubject. 


XXVIII. 4 general Rule of all Per- 


cuſſuons. 


Fter we have made this diſtinQion 
of two Motions in the ob/iqae Mo- 
tion, *ris ealie to make a General Rule, 
explaining all the Effe&ts of Percuſh- 
You may. here ſee the Propoli- 
11, 12, tion, together with the Figures, which 
I 3, I4, expreſs all the poflible Caſes of oblique 
15, 16, Percuſſions, and even of the dire&t 
ones, 
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ones, when the Bodies are.not unſhake- 
able... Let the Body A be moved to- 
wards a with the velocity of A a, and 
the Body B with the velocity of Bb in 
the Line-Bb , or let one of the two 
be moveleſs, ſo as B b be buta point. 
Let the encounter be in a b. Joyn the 
Centers by the Line a b, continued both 
ways, if need be. Let there bedrawn 
the perpendiculars Ac, Bd. We may 
here diſtinguiſh two Motions in each 
Ball ; the one perpendicular, as if the 
Body A had moved from & unto a, and 
the Body B from d unto'b : the other 1s 
the /ateral, which carries the Body A 
towards c , and the Body B towards d, 
and this lateral remains entire after the 
percuſſion in both Bodies ; whereas, 
the whole percuſſion being made by 
perpendicular Motions , theſe perpen- 
dicular Motions muſt be changed accor- 
ding to what hath been demonſtrated , 
that.is, the Body b will take the per- 
pendicular Motion and velocity c a, and 
the Pody a will take the velocity and 
Motion db. Let therefore be drawn 
the Line ae equal and parallel ro As, 
and 


CR. 
and the Line e « equal and parallel to 
db, I fay, that the Body of ll move, 
after 'the percuſſion, in the Line a 4 


with the velocity a. Likewiſe let | 


there bedrawn'b f equal and parallel to 
B 4,and the Line f 6 egual and parallel to 
ca ; I ſay, that the Body b ſhall move, 
in the Line b 4 with the velocity bb, 
and this needs no new proof. 


XXIX. There is always equal quan- 
tity of reſpective Motion. 


T is to be obſerved, that 'tis not true, 

that theres always as much abſolute 
Motion after the percuſſion, as there 
was before. But 'tis ealte to demon- 
ſtrate , that the reſpett;ve Motion is 
always the ſame ; ſo that the Bodies 
recede one from another after the per- 
cuſſion, as faſt as they approached be- 
fore it, Thus taking wo equal times 
b:fore and after percuſſion , the diſtance 
AB is always the ſame to the diſtance 
ab, And after I ſhall bave alſo ex- 
- plained 


| 


| ſinadche Motions wade in plex; 1 
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eit would be eafie to me to prove, 
thar having a xefpeR generally to all the 
Bodies that are in the whole World , 
there is ar preſent as much reſpeti;ve 
Motion, neither more nor leſs, than 
there was in the beginning of the Cre- 
aion'of the Univerſe. » x 
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XXX, The mids? of two Bodies is 
always uniformly moved in. 4 
dire Line, 


T: is alſo to be obſerved, that the 
point of the middle berween.two Bo- 
dies'is always moved uniformly in a 


' dire Line, drawing without any in. 


terruption rowards the fame-:places. 
Thus taking rwo equal times, before 
and after percuſſion, and ſuppoting thar 
01s 'the point. of rhe: middle berween 
the rwo Bodies «t the time of theper- 
cuthon';” and O being alſo the middle 
of the rwo Bodies. beforei the percuſh- 
or, 'as 0 is after; Ov witbe' ina 


fraight 


('50J 
frraight Line ;-and O'o will be equal to 
a9 -.Which I ſtay not'to eat. 
hong that way. be dbne Geometni- 
ca Vy. Y Orff If FTC TR! 
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XXAl. All theſe Rules are ire , 
whether the Bodies be equal, or 
#201, 


all: the preceding Rules I have not 
made any mention of the Equality. or 
Inequality of the Bodies,that ſtrike one 
another. And it ſeems at firſt , rhat, 
ro verifie what 1 have been ſaying , I 
muſt ſappoſe the Bodies to be perfeQly 
Equal :.. For, if the one be bigger than 
the-other, all thoſe Rules mult vary ; 
and' experience ſheweth, that a great 
Body.ſtriking a leſſer that was before 
quieſcent , the great Body ceaſeth not | 
trom 'continning- to move after: the 
thock'; though it moveth more flow- 
Thand q contrarily, if ir be 

i lefler . Body that ſtriketh , it _ re- 
Sw | fleteth 


— 
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velocity : - And as otherwiſe the Greater 
is as indifferent, as the Equal Body, for 
Reſt and Motion, certainly the Greater 
will make no more reſiſtance than'the 
Equal, foraſmuch as neither'of them 
will make not the leaſt of all: If Ex- 
perience ſhews the contrary , 'tis be. 
cauſe the Motion of Bodies, which 
weſee, are not made in vacwo, as we 
have hitherto ſuppoſed , but they are 
moved ina ſpace filled with ſome fluid 
Body , ſuch as the. Air or ſome other 
et more ſubtil ſubſtance. Now there- 
ore we are to conſider the Motion 
which is made of ſolid Bodies in a fle;d 
ſubſtance. 


XXXIL 4 Body moveth in pleno 
6s freely as in vacuo. 


= this ſubſtance be perfeRtly fluid, 
that is, if all its parts, as well ſmall 
as great , are flexible and liquid, if 
belides, this ſame ſubſtance be perfeR- 
 lytull, ſoasit cannot be condenſed or 
raria'd, 


T will perhaps be wondred, that in I- 
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"flefteth with a part of its velocky, 


But if I haye here omitted to diſtingailh 


theſe Caſes'of Equality and Inequality * 
of Bodies , 1 have done it with pro 


deration : T have all along confounded 
the Velocity and the Motion, and 1 de- 
ſigned to give the Reader to underſtand, 


that all theſe Rules are.true, whether 


the Bodies be Equal or not. © And.if 


notice be taken of the force of the rea- 
ſon, alledged by me in $ r6, it1s always 
the ſame, although rhe Bodies be ' of 


different Magnitudes. . For, the Body 


ſtruck -being altogether indifferent to 
remain at Reſt or ro take Motion , and 
the whole effe&t of the percuſſion pro- 
ceeding from the 1mpenetrability of 
Bodies ; if we ſuppoſe the Body truck 
to be greater , provided that all the 
parts thereof be well united together , 
it muſt move with the ſame velocity , 
with which the Body ſtriking moveth, 
by the fame reaſon, ir dork fo when they 
are equal , that is , becauſe they are 
impenetrable; and the Body percutient 
cannot move forwards, unlefs che Body 
percuſſed ; ' which is before , take all its 

F E 2 velo- 
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rarifi'd, as a Sponge is compreſled or 
dilated by reaſon of its pores ; if laſt- 
ly it be encloſed in ſome place , whence 
it cannot at all iſſue: Then an Hard 
Body, that ſhall have begun to move 
in the midſt of this Liquor”, will con- 
tinue to doe it as freely as in vacao, 
and will go to the extremities of the 
Liquor , where meeting with a firm un- 
ſhakeable Body, it is refleted with 
the ſame velocity , and ſo it will move 
forever. The reaſon of it is, that when 
an hard Body moveth in a liquid ſub- 
ſtance, there is made'a refle&ion of 
impetuoſity , which” cornmunicaterh ir 
ſelf in a moment to all the parts of the 
Liquor , in ſuch a manner that the Bo- 
dy moving driveth all the parts of the 
Liquor , that are found before it, and 
ſo it ſhould ſtop, if nothing elſe did 
ſurvene (by $ 18.) But theſe parts of 
the Liquor being thruſt , do thralt 0- 
thers, and ſo onto the extreme , where 


' is made a refle&ion, by which the parrs 


that are found after the þard Body , are 
thruſt with the ſame force to follow 
this ſame Body : Becauſe, all the Li- 
| E 3 quor 
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quor þein ng ſh in, and not capable to 
n 


bo be, conde f and there being no va- 
cuity,; ris not poſſible, thar all the 
parts "which LY before the Budy ſhould 
move, but the parts which follow. the 
fame Body muſt move alſo with the 
ſame force.” Thus as much as the Hard 
Body is retarded by the. parts prece- 
ding \ ſo much it is driven back by thoſe 
i hich follow; and by conſequence,if the 

otion have ance begun, 1 muſt con- 
rinye' as if it wete jh vacyo. Whence 
jt, appears; that thoſe who will prove 
the necefiity of a vacunns from Motion, 


f got reaſon well.” 
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xxxm. Motions diminiſh Fittle 
by little-2u.the Air. 


Ba the hard Bodies are in a ſpon. 
| ous Liquar, capable of com- 
preſſion, or 1 "this. Thom be not ſq 
well bounded jn, but that the extri- 
meties will yield a little, ;then the 
Motion - will not. be perpetual , but 

| diminiſh 
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diminiſh by degrees , and be ar laſt 
uite extint, For the hard Body will 
nd more refiſtance by the anteriour 
parts of -the, Liquor , than it qwjll re- 
ceive of impulſe by the poſteriour ; 
becauſe the Liquor , 'Which is before, 
being compreſſed, or the extremities 
yielding, the communication of the.1m- 
preſſion cannot be made perfectly , 
and ſo the poſteriour parts of the Li- 
vor will not be ſo much thruſt as 
the. anteriour , and . conſequently will, 


not ſq, mach thruſt the hard Body , as 


the anteriour ones retard it. And 'tis 
for- this, reaſon that all. the Motions 
ceaſe in the Air and Water, or in other 
Liquors ,: becauſe tis certain , that, the 
Air is ſpongious and eafily compreſſed : 
And that the Liquors are not bounded 
but by the Air when they are abroad, or 
at leaſt by.the ſides of {ome Veſſel that 
can yield and. bend a little. For we 
know-by-certain experience, that Glals 
Veſſels will ſtretch, and even thoſe of 
Iron and Braſs will, bend to the ſtrokes 
made upon them. 
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XXXIV. The Percuſſwns'of equal 
Bodies are made in pleno as nt 
Vacuo. 


He percuſſions , 'that are made of 

Bodies thus moving in Liquors, 
differ in ſomething from thoſe that are 
made in vacuo, To underſtand the 
Cauſe thereof, we are ronote, that , 
when an hard Body is moved in a Li- 
quor, it alſo commnnicateth its Motion 
to the ſame Liquor, in ſach a'manner 
that it moveth alſo in following the 
hard Body, fo as to divide it ſelf and 
to open befor2, and to follow and cloſe 
it ſelf after the Body. And if the Bo- 
dy by any accident ſhould come to loſe 
its Motion , yet the Liquor being thas 
determined to move , would give again 
to that Body irs Motion, and carry it 
away with it ſelf , in'ſome ſuch manner 
as Rivers carry away with them the 
floating Wood. If therefore a Body 
Fomes to hit another equal to it, the 


phe- 
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henomena will happen as in vacuo; 

auſe theſe two equal Bodies, being 
encompaſſed with the ſame quantity of 
Liquor , as much as the Liquor of the 
Body percuſled hinders this ſame Body 
percuſſed from moving freely, ſo much 
an equal quantity of Liquor , which is 
abour the Body percutient , driveth al- 
ſo anew the percutient as well as the 
percufſed : Thus their Motion after the 

uſſion will be made as in 24cvo, for- 
aſmuch as the reliftance of the Liquor 
from the Body percuſſed, is preciſely 
recompenſed by the impullion of the 
#- Liquor from the Body percutienr. 


XXXV. When the Bodies are un- 
equal, the percuſſnons are made 
in pleno otherwiſe than in va- 
CUO. - 


Ut if the Body percutient be grea- 
LFter, ir muſt needs receive not ſo 
great an effect from the percuſſion , as 
the other, becauſe 'ris carried _ 
wit 


[50] 
with more violence by the Liquor which 
environs it : For we ſee , that a Beam 
carried away by the Stream of a River 
hath much more effe&t ; when it comes 
ro hir againſt a Bridge or aMill , than 
a ſtick would have being carried down 
by the ſame River ; although the Beam 
ſhould not move ſwitter than the. Stick ; 
And that, becauſe the Beam coming to 
tir; is alfo carried by the great quan- 
tity. of water ſurrounding it, whereas 
the: Stick. is but ; lirtle ſo ,' by. reaſon. | 
of the ſmall ſpace it taketh up, and 
of the little water , by which 'tis car- 
ried away... Thus therefore if the 
little Body be at Reſt , and the greater 
come-to hit it z-this. greater by. com- 
municating its motion 'to the ſmaller 
will not {0 be ſtopped as to become 
moveleſs, as it would do in. vacuo; 
but it will continue to move,, and to 
follow, though more ſlowly.” On the 
contrary it the great one be quieſcent , 
the ſmaller, after. it; ſhall have hit the 
other, and communicated to it a-part of 
ns Motion , will be refleted Joling a 
part of its velocity. ' , And from. all his 

it 


[59] 
it appears , that eAr:flatle js notifo 
much to be blamed. as ſome prexend 
when, co explicate the cauſes of hg 
continuation of the Motions , we: ſee ; 
he hath ' made uſe of the »:ediams, that 
is, of the liquid ſubſtance wherejn.guy 
Bodies are moved. Lo 


A 
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XXXVI. The Perecuſſuons of Hts 
equal Bodies cannot be reduced 
to one General Rule,” '\, 


O determine the exceſs, which 

there may be in the reſiſtances 
or in the greateſt impreſſions of theſe 
unequal Bodies, I eſteem a thing not 
to be undertaken, at leaſt if we con- 
lider the Bodies ſuch as we have them 
among us ; becauſe that depends from 
the reſiſtance made by the 1:quid Bo- 
dies, wherein the Hard Bodies, we ſee, 
are moved, from the facility , they 
have to be condenſed or rarified ; and 
from many other things, that cannor 
be known to us , no more than an in- 
finity 


[. 60 ] 
finity of other impediments , the com- 
binations whereof may infinitely diver- 
 ſifieall the effects of the percufſions. 
* OnlyI _ ſay, that making acer- 
tain Hypotheſis ;' which appears natu- 
ral enough, it may be ſhewed by the 
precedent Rules , that the percuſſtons 
of Bodies unequal , ſhall be, after the 
manner delivered by CMonfienr Hu- 
March x8, 069% in the late * Journal Des Scavens, 
1669. in But | ſhall not ſtay longer upon that 
French ; I may poſiibly meer with another op- 


| and inſer- portunity to diſcourſe more amply 
red alſo in of it, 

#be Philo. 

fophical 

(Tranſations, Aumb., 46. pag. 927, Which Ryles| of 
Motion are conform to thoſe of Dr. Chriſt, Wren, Printed 
i the Tranſaftions, Numb. 43. pag. 857. 


*Publiſhed 
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XXXVII. Of RefraGias, 


| Here appears alſo from what I have 
| on ATT Lo the reaſon of the 
| Refrattions , that are made when an 
hard Body pafleth out of one Liquor 
' Into another of different conliſtence. 
For if the Hard Body pafleth out of 
a more free Liquor-into one that is leſs 
ſo, it will loſe ſomewhat of its velo- 
city in- the paſſage , finding more re- 
ſiſtance in the Liquor which is before , 
than it feels it ſelf thruſt. by that 
which follows ; and ſo the RetraQtion 
will be made by receding from the Per- 
ndicular. On the contrary, if the 
ody paſleth out of a more impeding 
Liquor into another more free, the 
Refra&tion will be made by approach. 
ing to the Perpendicular , and the Body 
will increaſe its velocity in the paſlage , 
becauſe it is thruſt more by the Liquor 
Which follows , than 'tis detained by 
that which is found before. And = 
0 


[52] 

of this augmentation of velocity, which 
I think no. body hath as yet given the 
reaſon of, TI ſhall nor norte the meaſures 
of theſe Refractions.,, becauſe thar hath 
been done by others, and their Demon- 


ſtrations may be” very well accomno- . 


dated' ro the- things,,' here by me ad- 
vanced. / Nor do I ſpeak in this place 
of 'the'Refraction of ' Light , becauſe ] 
believe , that that is made quite other- 
wiſe, that 1s, by*-cauſes and means al- 
together. different-;' as. I could make 
oar-; if! 1 ſhould write other Diſcourſes 
of- Motion. 
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XXXVIIL The  Concluſtott 


Ae would retnain fomerhing to 
be ſaid of the Morion of Heavy 
Bodies, as well of thoſe that fall or are 
projected in the Air, as of thofe, which 
roll on inclined Plains, or which being 
ſaſpended by a thred do vibratero and 
fro. Somewhat alfo ſhould be ſpoken 
of 'the Motion of Liquors , as well of 
their 


[. 63 ] 
their fall as their proſiliency , as alſo 
of their Undulations, and the like : 
But all thoſe particulars deſerve ſo many 
prone Diſcourſes. And as I think, 
have found ſomething new concerning 
| theſe things , I ſhall not ſcruple to pub- 
liſh my thoughts for examination, if [I 
find, that this firſt Diſcourſe hath not 
been judged altogether unworthy to be 
read by perſons, who take a delight in 
ſuch matters. 


| 


ADVERTISEMENT 
TO THE 


READER. 


He Author of this Tra as 
bout Local Motion, having 
been informed by 4 Friend , that 
ſome perſons who had read theſe 
papers , as they were coming from 
the Preſs , 2ave out , that be fol- 
LO Wer. altogether the ' DoBrine of 
Monſieur Des Cartes, and that, 
a"loneh in ſome places he ſeemed 
1 oppoſe him without naming hint, 
get he did eſtabliſh all the Senti- 


F ments 


ments of that Philoſopher concern- 
ing this Subjet 5 He bath thought 
himſelf obliged to undeceive thoſe, 
who ſhould believe thoſe perſons 
upon their word, by the following 
Notes , which he thought fit to an- 
nex at the end of this Trad, be- 
fore it ſhould appear in publick. 


| 
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SONS SMBS 
NOTES 


UPON THE 
DISCOURSE 
OF 


LOCAL MOT ION. 


Hen the Author of this Di- 
\ A / ſcourſe inliſted ro prove , 
that Motion 1s never de- 


ſtroyed but by a'contrary 
determination, ſuryening a new ; he 
did ſufficiently declare himſelf concern- 
ing the little addition he had to this 
Sentiment. But as thoſe, who have 


treated of this matter in /faly, England, 
F 2 Hal. 


[£68 ] 
Holland and Fraxce, agree almoſt all 
in that particular ; he did not think, he 
was to recede from ſo common a Do- 
Arine. Galileo, Gaſſendi, Hobbes, 
Regins, Magnan, Digby, Kircher , 
Fabr: , and many others , do all main- 
tain in ſome manner this Perpetuity of 
Motion, and they only differ in the 
way of proving it, Of all the proots, 
alledged hitherto on its behalf, the 
weakeſt doubtleſs is that of CMonſienr 
Des-Cartes, This Author pretends , 
that if Motion or Reſt, once begun, 
ſhould ceaſe, God would be ſubje& to 
change : Which is a ratiocination that 
maketh thoſe ſmile, who have any 
tincture of Theology ; there being 
none that knoweth not, that all theſe 
changes 1n- the Creatures are made 
without any change in God, «A pud 
Drum non eſt tranſmutatio, ſaith St An- 
guſting & ideo apud eun Curſm tem- 
ports, dies nottuque alteruatione nequa- 

wam variatur, And 'tis maniteſt, that 
the Ceſſation of Motion is no more 
repugnant to the Immutability of God, 
than the Creation of the World, * 
; tne 


«bi [ 69) 
the ations of 'our Wills, or the vi- 
ciflitude of Days and Nights, If this 
reaſon of Monſieur Des-Cartes were 
not ſo eafie to anſwer, it would be a 
dangerous one, becauſe it would prove, 

t 'God ſhould have. made _ from 
Etetaity all the Motion, which is now 
tound in the World. 

As many in the choice of Opinions 
have a regard to the Sentiment of the 
Antients, and of the: Scholaſtick Do- 
ors , it may be added here, that 
betides what Y a/quez hath ſaid; who in- 
fiſts ro prove at large this Perpetmity of 
Motion , affirming, that Motion, once 
begun , never ceaſeth, unleſs there ſur- 
vene-ſome*new Cauſe , producing ſome 
politive form contrary to this Motion : 
Beſides that, I ſay, three of thoſe 
great Diſputations of Lyons , held at 
ſeveral times , affirm the, ſame thing. 
Moreover, Ar:/totle is of the ſame 
mind, See, what he faith in his third 
Book of Meteors, Chap. 2. If a Bo- 
dy, that were without gravity or levy, 
' be moved, it muſt needs be moved by 
ſome adventitious force , and being once 
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ſo moved, it will move un infiuituns : 
Big JN wruegoy, 4 nregsr moldy Thu) xprnony. 
Andin the fourth Book of his Phyſicks, 
Text. 69. ſpeaking of a Body , that 
had moved jn vagwo, Where 'tis {uppo- 
ſed.that there is no kind of impediment, 
he hath cheſe words : No Man can ſay, 
why a Body, that were thus moved wu 
Vacuo , ſhould ſtop any where. For, why 
ſhould xt-Father ſtop here, than there? 
And thirefore jt will not ſtar gt all > or, 
if it begs taſtiy, it muſt, moove in inhini- 
tumpf ſorrething /dranger dah not ſtop it, 
Ovetis. as ie tix8iy,. Nt Tj wunitr 
Sig«7#4h as; 7} 8 panoy Worapha þ by- 
Tzd0 6: ug New on, j tis awngor ops ſw 
$5589% , oy uhre tpmoiey aptiTfor. 
Monſieur Nes-Cartes maketh very ill 
nle.'of the Principle that, hath been ex- 
Plained in $ 13. That .@ Hiodywbich ts 
maued about a'( enter, endewanrs to re- 
ceqe [roms it,, It can be made out, that 
he hath miſtaken in atrempring thereby 
to explicate the Gravity of Bodies. 
Neither do we mean to allow to this 
Principle all that Latitude, which Afou- 
fear Des-Cartes hath given jt, And 
we 


[72 ] 
we -approve much of that reſtriftion , 
that hath ' been put by an Intelligent 
perſon, viz, That thar is true in Are:- 
ficial Motions, and that it cannot be fo 
; | in the Natwral. 

 . What hath been proved in $ 16. and 
| the following, ſheweth, that Mon- 
| fieuwr Des.Cartes hath been deceived in 

Six Rules of the *Seven , 


_ _— = _ 


In $ 26. Irs not atall ho Philoſophy. Set. 


| * the Earth. The Auborof pgs, Hinge 

this Diſcourſe is fully per- 
{waded , that, although there were not 
the Holy Scriptures, the Hypotheſis, 
which maketh the Earth moveleſs , 1s 
preterable to all ethers. He would 
only ſhew, that that Argument of P. 
Ricczala was not! cogem, There are 
} others that are better , eſpecially thar, 
which hath been prevalent on very good 
occaſions,taken from ther 02ique motion 

of the Load-ſtone. 
The 29. 9 is againſt LManfrenr Des- 
E 4 - Cartes, 


: *Thele Rules may, be 
which he hath delivered &- ,,\77% le mk 


| bout Motion, of Des-Cartes's Princi- 


pretended, to favour the O- 46, 47 > 48, 49, 50» 
pinion of the Motion of 57 > 52 » 1# my Edinon, 


in 


[72] 
Cartes, who hath not diſtinguiſhed the 
Mation which 1s here .called abſolute 
from that, which is called re/pett:ve, 
And when he faith, that there is always 
an equal quantity of Motion before or 
after the percuſſion, he means it of this 
abſolute Motion or it 1s very apparent, 
that he hath therein miſtaken. For (in 
the figure 14.) before the percuſſion , 
the Motion of the two Balls A and B 
is Aaand Bb, and all the Motion after 
the-percuſſion ; reduced together in the 
ſole-Ball b, is only b 6, the other Ball 
remaining moveleſs in 4. 

When in $ 2 1. mention 1s made of a 
ſubſtance more ſubtile than the Air, the 
Reader is not t6.imagin, that it- is the 
ſabtile Matter'sf 1. Des-Cartes, All 
Men acknowledge, thar'there are ſub- 
tiler Bodies , than the Air which we 
inſ;,ire. And as Ariftorle in his Con- 
ſtirution of the- Univerſe hath placed 
the Sphere of the Air above the Wa- 
ter, ſo hath he put the Fire above the 
Air, and the ether above the Fire, 
which are all different ſabſtances, which 
the more ſubrile they are, - the higher 
they are raiſed. It 


[73] Ia 
It is pretended in $ x7. that 24, Des- 
Cartes hath not proved the RefraQti- 
ons of Bodies , and much leſs that of 
Light. 
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